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© Apparatus for depositing and staining cytoldgical material In a microscope slide. 


© An apparatus for use in depositing and staining 
cytological material on a microscope slide. In order 
to ensure that the material deposited on a slide is 
isolated from the material deposited on other speci- 
men slides the apparatus comprises a tube assem- 
bly (10, 20, 16) and a base plate (26). The tube 
assembly (10, 20, 16) includes: 1) an elongated 
hollow tube (10) having a top end and a bottom end; 
2) a base member (20) located at the bottom end of 
the tube (10) and projecting outwardly from the tube 
(10) in a direction generally perpendicular to the 
longitudinal axis of the tube (10); and 3) a flange (16) 
outwardly-extending from the base member (20) in 
an direction generally perpendicular to the longitudi- 
nal axis of the tube (10). The base plate (26) has a 
recessed area (29) configured to receive the micro- 
scope slide (24), a slot (28a, 28b) configured for 
receiving the flange (16), and a passage (30) which 
extends from the slot (28a, 28b) configured for re- 
leasably securing the flange (16) to the base plate 
(26) when the tube assembly (10, 20, 16) is rotated. 
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™ J!* in ? nti ° n felates t0 an a PP a 'atus *>r de- 

dJJ? inVent ? n a,$ ° re,at9s t0 3 for 
deposing cytological material on a microscope 

Standard cell preparations for cytological evalu- 
ation have, in the past, been produced by spread- 
ing or smearing a swab collection of cells across a 
micro^ope slide surface and allowing the ^ to 

Z Pr ° CedUre ° ften produces a ^a«on 
that conta,ns unreadable areas of cells due to con- 

JTS^TT' morpho,09y ' ,0,din9 of ^ e 

cells, and the overlapping of the cells 

Other methods of depositing cell onto micro- 
scope sUdes include centrifugation of cells onto 
sl.de. and hematology smearing. 

H «r An » attempt t0 overcorn « «he above described 
difficulties was made with the apparatus described 
m US. Patent No. 4.688.513 to Eberle. S 
Eberle teaches a centrifugal chamber for coatino 
slides with a sedimentation product: The apSus 
mcludes a cylindrical sample chamber wi* a m' 

cZbT T abUtt,n9 009 end *e samX 
chamber. The m,croscope slide is mounted on a 

ZZJZ? 3 ^ P,ate Which ™™ P'ate is 
removably connected with the chamber^icro- 
scope . slide assembly. The mechanism foT i^ing 
*° the P ,ate * « linearly-dis 

tacSdtt " 9 SHde WhiCh iS ^^"tly at- 
tached to the earner plate. Alternately, the chamber 

d.sk-l.ke locking mechanism which also is Derma- 
nentiy attached to the carrier plate. The sTpte 
fluid containing the cells to be analyzed I pS 

a ce^ u Te b aT * ^ is P' a ^ 

a centrrfuge. Alter centrifuging. the supernatant is 

removes and then the cylindrical chamber is re- 
moved from the assembly. The microscope slidT 
w.th the centrifuged cells adhered thereto is re 
moved and the cells then are stained u irig con- 
ventional methodology. 9 

A main disadvantage of the Eberle apparatus is 
tiiat ,t produces cell collections contain^ ovedap- 
pmg celte. cells which have folded over onto them 
SSJ ; ,Unn 9 cenWfu »n. and cells having a 
distorted morphology as a result of the centrifugal 

thati!^' disadvanta 9° of the Eberle device is 
that ttie slides must be removed from the assembly 
«n order for the cells to be stained using standard 
staimng methods. With standard Pap-stofnino "2h 
n-ques a plurality of the prepared slides ZJnTng 
the cell collections are all immersed into a vTsTel 
containing the stain solution. Because slides Z 
d fferent patients are proximate to ea?h J£ in?he 
stain solution, there is a risk that cells from one 
Pint's slide may become dislodged, and C 


Zl -/I adhefe t0 3 different P atient, s slide. 
Such floaters- can generate false-positive results 

ce s ^o n 6 t0 3 S ' ide C ° ntainln9 on| y 
cells. To overcome the obvious disadvantages of 

^J na Procedure, it is important to ensure that the 
sties ^ ^ IS0 ' ated fr ° m ° ther 

In general terms, therefore, the aim of the 
invention is to provide an apparatus and a method 

7 , P ° SSibte t0 dep ° sit and stain cytolog- 
S h f J" 3 microsc °P° slide ensuring that 
^ deposited cell collection is isolated from ce. 
collections deposited on other specimen slides 
is with / r n COrd,n9 t0 the inven «on this aim is attained 
» with an apparatus which is characterized in that it 
comprises: 1 

a) a tube assembly including 

1) an elongated hollow tube having a top end 
and a bottom end; 
20 2 1 b f amember 'ocated at the bottom end 

of to© tube and projecting outwardly from the 
tube in a direction generally perpendicular to 
the longitudinal axis of the tube; 
3) a flange outwardly-extending from the 
base member in an direction generally per- 
pendicular to the longitudinal axis of the tube- 
and 1 

b) a base plate having a recessed area config- 

so • rTr J e ? e,Ve the micr °scope slide, a slot 
so configured for receiving the flange, and a pas- 
sage which extends from the slot configured for 

T Urin9 0,6 f,3n9e t0 * e base P'ate 
when the tube assembly is rotated 

A preferred embodiment of the apparatus ac- 

S2 8 , k T inVemi ° n a ' olongated 

S2? h ^ T* 18 3 t0p end and a ^ttom end. a 
£d "SSf. S"" T ember ,0C3ted at the b P«om 

4o iJi V , eCt ' 0n 9enera,ly Parpendicular to the 
<° ongitudma. axis of the tube, firs, and second 
flanges outwardly-extending from the base member 
a direction generally perpendicular to the longitu- 

45 ntet S " SeCOnd 9uide flan 9os. and a base 

fi Plaint 9Uide ,,3n9e iS P 0- *— ° n ^ 
o th« T ^ ^ ^ t0 th6 lon 9itudinal axis 
of the tube. The second guide flange is positioned 
on the second flange at a point distal to the longitt, 

so HL "J* tUbe " 71,6 first and sec ond guide 
so flanges are disposed in a direction generally oer- 
pend,cular to the first and second flanges reX 
^y. The base p,ate has a recessed area 
ured to receive the microscope slide. First and 
second slots extend outwardly from the recessed 

a 3 !? th ^ ^ f * " f ° r reC6ivin9 tha fi ^e d 

Sanol F T 0 ^ S ' 0t iS f0f feceivin9 the second 

S 9 L ^ SeC ° nd P3SSa9es extend trom the 
first and second slots, respectively, along a plane 
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generally parallel to the recessed area. The first 
and second passages receive and releasably se- 
cure the first and second flanges, respectively, 
when the tube is rotated. 

According to the invention the above men- 
tioned aim is further attained with a method which 
is characterized in that it comprises 

a) providing an apparatus having 

1) a tube assembly including 

i) an elongated hollow tube having a top 
end and a bottom end; 

ii) a base member located at the bottom 
end of the tube and projecting outwardly 
from the tube in a direction generally per- 
pendicular to the longitudinal axis of the 
tube; 

iii) a flange outwardly-extending from the 
base member in an direction generally 
perpendicular to the longitudinal axis of 
the tube; and 

2) a base plate having a recessed area con- 
figured to receive the microscope slide, a slot 
for receiving the flange, and a passage which 
extends from the slot for releasably securing 
the flange when the tube assembly is rotated; 

b) inserting the microscope slide into the re- 
cessed area in the base plate; 

c) contacting the tube assembly with the micro- 
scope slide; 

d) rotating the tube assembly so that the flange 
enters the passage which extends from the slot 
to releasably secure the flange; and 

e) introducing a suspension of the cytological 
material into the elongated hollow tube so that 
the cytological material is deposited on the mi- 
croscope slide. 

The invention is described hereinafter in terms 
of its preferred embodiments and with reference to 
the accompanying drawings in which: 

Figure 1 is an exploded view of an embodiment 
of the elongated hollow tube, microscope slide, 
and base plate assembly of the invention. 
Figure 2 is a perspective view of an embodi- 
ment of the invention when fully assembled. 
Figure 3 is a partial cross-sectional view of the 
elongated hollow tube and O-ring assembly. 
Figure 4 is a perspective view of a microscope 
slide having an area of cells deposited thereon, 
after removal of the elongated hollow tube. 
Figure 5 is a perspective view of an automated 
cytological system for processing trays having 
multiple base plates. 

Figure 6 is a top plan view of a tray having 
multiple base plates arranged in base plate 
units. 

Figure 7 is an exploded view of a portion of the 
tray showing attachment of multiple base plate 
units. 


The invention is directed to an apparatus for 
depositing and staining cytological material on a 
microscope slide and Figures 1 and 2 depict a 
preferred embodiment. Reference numeral 12 in- 

5 dicates a side wall of elongated hollow tube 10. 
Although tube 10 is depicted as a cylinder, other 
suitable hollow geometric shapes are suitable, such 
as, a triangular prism, quadrilateral prism, fustrum, 
etc. The term "tube" is to include ail suitable 

io hollow geometric shapes. Side wall 12 defines an 
inner chamber 14. The exact inner diameter of tube 
10 is not critical to the invention. As used herein, 
the term "diameter" refers to the greatest cross- 
sectional distance across tube 10. It is important 

75 that the inner diameter of tube 10 if less than the 
width of the microscope slide onto which it is to be 
placed. 

Tube 10 also includes, in a preferred embodi- 
ment, a pair of outwardly-extending connector 

20 flanges 16 integrally formed with base member 20 
which is disposed at the bottom end of side wall 
12. Alternatively, flanges 16 could have a separate 
manufacture and be coupled to tube 10, Preferably, 
base member 20 is disk-shaped as shown in the 

25 Figures. However, it may be of any suitable shape. 
One or more connector flanges 16 may be used. 
Base member 20 assists in providing structural 
support to tube 10 and flanges 16, and provides 
space for annular groove group 23. Base member 

30 20 itself is not necessary, but is preferred, and may 
have identity with flange 16. Thus, flange 16 may 
serve as a flange and base member. As shown in 
Figure 1, base member 20 has a diameter greater 
than the diameter of side wall 12, depicted in a 

35 cylindrical configuration. For convenience, the com- 
bination of tube 10, base member 20 and connec- 
tor flanges 16 is at times referred to as the tube 
assembly. 

Figure 1 also shows outwardly-extending con- 

40 nector flanges 16 each provided with a guide 
flange 18 preferably positioned at the terminal end 
of flange 16. One skilled in the art would recognize 
the guide flange 18 could be positioned at any 
point along flange 16. Since guide flange 18 typi- 

45 cally moves in a rotary direction with respect to the 
longitudinal axis of tube 10, it is preferred that the 
guide flange is arcuate in shape to facilitate rota- 
tion. Although guide flange 18 may be placed at 
any angle other than 0*, 180' or 360 • each guide 

so flange 18 is preferably disposed in a direction 
generally perpendicular to connector flange 16, 
thus forming a shape resembling the letter "L". 
The term "angle" is to include any deviation from 
the plane defined by a plane parallel to the surface 

55 of the microscope slide. 

Figure 1 shows sealing member 22, which in a 
preferred embodiment, is an O-ring or similar de- 
vice, disposed at the bottom end of tube 10, where 
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£ of rr scope s,ide * 

sealing means. As shl'T "? "* re ' eaSabte 
9roove 23. defined by °de wa^ 12 and k* annU ' ar 
ber 20, is provided f« " d base mer "- 

receiving 0^£*p*J «- securely 
any suitably elastic mil?. 7 may be for med of 
^ber or r^^Tj^ « • " 

conform to tne sha^ o,?l and dime ^oned to 
when a slide .spaced on TT^ ^ 80 ,hat 
cessed area 29 V?! 6 flat surface »" re- 

«on and ^^^7^ 081 de P° si - 
■ ^ having ceii T* * ^"'^ 

I the same location on *e°S2 » approx,mate 'y 
use of automated S i.vL f . ,hus Promoting 

extend outwardly from reTfJ 83 28 ° «** 
280 receive outwaZ 'T T ■"** 29 $tote »>. 

which is preferably form ,S Passage 30 

flat surface of h ^ t0 the 

and passage 30 is Undd ** 28b 
releasably receive and cl T Pensioned to 
flange 16 fan ^ TLST I* C ° nnector 
rotated. ^ e 18> when tube 10 is 

readiiy determin^dTy ™£2? *** 
ever, i, is preferred " th ° art. How- 

from a plastic surh 10 ,s manufactured 

be made o ^ "dST 1 *^ 6386 26 mav 
- Prefened thatTse S^tf » 
minum or steel. 6 ,S formed of alu- 

base member 20 SSTf Wa " 12 of »• 10. 
flange 1 8 . Also deS? ^ 16, 9"' d e 
which receiveTand^ amuiar 9 roove 23 
Place, m 7%Z^Z, ^ 22 *» 
present in connecrof « ' mentl notcn 25 * 

ce" *£t afCeoa'?^ ^ 24 havi "9 a 
The suhL a ' 3fter remova ' of tube 10 

since the JSSS^^T System - 
suitable for muSf !1£J 6 ^ 26 makes * 
aspect of ftTSS^ST? * SUCh> " is an 
apparatuses of Z 21% 8 P ' Ura,itv of «* 


« «»ryino , p , ' ,f T! em 41 """prising a tray 51 

As shown |„ I 6889 PbteS 26 - 

space apt to receive 'S™ 41 "** • 
<2 recerve racks canying ^ 

% using w, 57 ln ha r 9 '*!" e P^ee 26. 

-«4. iS-s * «S2« sh0,,,, • 48 

-lira: 

2 5 natively, tray 51 ma ° ^ ? 6 Un,ts 52 - A "er- 
an automatic cyScSf ^ 1,6 nand,ed b V 

follows. C^f ^ and J* 1° USe *• ^ 
between tbe Sminents of the™ ? interre,ation 
Microscope slide SnTS i $Ubject apparatus, 
of recessS a^ a i T *» f,at Surfa ce 

* hollow tube lTo, e ^ ? * Eton 9ated 

s«de 24 so that So %? T ° n the surfa oe of 
Outward,yCnd^ e ^ 
slots 28a. 28b of^ase ptete i^n 6 * 
Position, tube 10 is foZff °" Ce in this 
«> O-nng 22 3^ to compress 

connector fL ges 6 1 ^ r0tated so tha t 
received and he'd n ^ f,a " 9es 18 are 

downward 2« ellf S". ? PaSS39e » ^ 
slide 24 via Snno 5f ? tUbe 10 0n m icroscope 

« cure.yhoS«h?s7det^ OU,dbeSU ^ 

during the deisSfn ' " r6Cessed area 29 

» Cells may t£ taL T « ° ''° 8 via ' 
and inserted into the^ 5" ^ *> 
Processed furthe r S ^ ^ H 0r mav •» 
be disaggregated an?* f P ' Ce " durn P s may 
a density gSem ft c ^ Centrifu 9 ed ov ar 
- apparatus^'tne^entn Pn0r t0 ^ to the 

PlaceTaTeSXd^ a technici an 

P-ion fnto ^2? "7^" ^ 

ue,,s ma y be settled 
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slide 24 has been Lf? 9 ' f ° rCe - drably, 
such as P 0ly -U - ' Cati ° niC mat9ria '- 
the negafive^^ 

charged slide surface provides the H 
needed to keen tho V .. 6 adhes 've force 

"•QUW at the inteU 7the JETS ' eaka9e ° f 
bottom end of tube m aT 1 Urface and tne 
the slide supernatL t Ce " S sett,e °"to 

P-ration. £~ iZZlST » ~ 
cells which did nnf ant ? includes excess 

tion s only to be limits k «! W 0f me ,nven " 
and their e^aTent > ** ^ Wh ' Ch fo,to » 

Claims 


70 


2 ' ^ »T ratUS * ° ,aim 1 ' whe ^in the fianoe 
(16 further comprises a guide positioned all 
angle to the flange (16). " os ™°ned at an 

3- The apparatus of claim 1. having a plurality of 

base member (20). fr0m tne 

5 - The apparatus of claim 1 wherein th. . u 
(10) is cylindrical. e '" 1,16 tube 

6. The apparatus of claim 1, wherein th« h=> 

SET *»■-"• -XX 8 

■*3SSts5fSS=a- 

25 a Tne apparatus of claim 7 wherein »h 

means comprise an olg. " ,he Sea " n9 


75 


20 


30 


1 - 5ttstTtt~« 

which comprises: ™roscope slide, 

a) a tube assembly (10. 20, 16) including 
1) an elongated hollow tube (10) havino a 
top end and a bottom end- ;nav,n 9 a 
2> a base member (20) located at the 
bottom end of the tube (1 0 ) and p/oje* 

jng outwardly from the tube (%)Ta 
dNoton generally perpendicula to the 

longrtudinalaxisofthetubedO)- 
3) a flange (1 6 ) outwardly^xtending from 
the base member (20) in an 
generally perpendicuJto ,he fi5 
nalax,softhetube(l0);and 9 
b) a base plate (26) having a recessed area 

fisfr? to rece,ve tne 
tC 9U M6 d )to fo m r sab,y ~S 

nange ( 16 ) to the base plate (26) when the 
tube assembly (10. 20, 16) is rotated 


35 


40 


45 


50 


55 


a) an elongated hollow tube (10) havinn - 
top end and a bottom end } " 9 3 

2 ITSSSr! T member (20) tocated 

« me bottom end of the tube (10) and 
projecfng outwardly from the tube (10) in a 
d.rect,on generally perpendicular to the Ion 
Ortudmal axis of the tube (10)- 

c) first and second flanges (16) outwardlv- 

d) a first guide flange (18) positioned on the 
E^P! (16) at a P° int distal to Te 

poldT;^ 6 flan9es w*5£ 

to the filf *r° n 9enera,,y ^"dicular 
£££ d ^ fla ^^), res peo. 

(29) P,at . <26) haVin9 a reces ** area 
t0 ^ the ^'croscope 
s^de (24). first and second slots f28a ?«h! 
pending .outwardly from the recess^ afea 

^nge (16) and the second slot (28b) for 


EP 0 590 506 A1 


receiving the second flange (16), and first 
and second passages which extend from 
the first and second slots (28a, 28b), re- 
spectively, along a plane generally parallel 
to the recessed area (29), the first and sec- s 
ond passages for receiving and releasably 
securing the first and second flanges (16), 
respectively, when the tube (10) is rotated. ' 

10. A method of depositing cytological material on w 
a microscope slide, which comprises: 
a) providing an apparatus having 

1) a tube assembly (10, 20, 16) including 

i) an elongated hollow tube (10) hav- 
ing a top end and a bottom end; 75 

ii) a base member (20) located at the 
bottom end of the tube (10) and pro- 
jecting outwardly from the tube (10) in 
a direction generally perpendicular to 

the longitudinal axis of the tube (10); 20 

iii) a Range (16) outwardly-extending 
from the base member (20) in an di- 
rection generally perpendicular to the 
longitudinal axis of the tube (10); and 

2) a base plate (26) having a recessed 25 
area (29) configured to receive the mi- 
croscope slide (24), a slot for receiving 
the flange (16), and a passage which 
extends from the slot for releasably se- 
curing the flange (16) when the tube as- 30 
sembly (10, 20, 16) is rotated; 

b) inserting the microscope slide (24) into 
the recessed area (29) in the base plate 
(26); ■ 

c) contacting the tube assembly (10, 20, 16) 35 
with the microscope slide (24); 

d) rotating the tube assembly (10, 20, 16) 
so that the flange (16) enters the passage 
which extends from the slot to releasably 
secure the flange (16); and ^ 

e) introducing a suspension of the cytolog- 
ical material into the elongated hollow tube 
(10) so that the cytological material is de- 
posited on the microscope slide (24). 

45 


50 
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